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SPeClRCATION 

Undervround PIpM and Tunnal Unbigs 

Thblnvontlon rrtatet to undeiground pipes 
and tunnd Snlngs. Tunnal llnlnos ara oommonly 

5 formad by abutting rtnga or armularaecdons, each 
formed by a number of pert annular aagments. 

Two main typee of cwwinictlQn are In oirrent 
use. In the "expanded'* type, the aegmented ringa 
are eflMveky eMpanded tofDI an accurataty 

10 formed excavstion. so that In the flntahsd 
InataKatfon there are iubatantlaily no voMb 
between the tunnel Hnlngend the exoavation. 

In the '•gitwted^type. an annular void la left 
between the aaaatnbled Bi^ and the excavation. 

16 and thia void iafUleda.e. grouted) by Ndcttng a 
suitable flUteo materUt Into the void thnw^ 
grouting holea provided tor thiB purpoee In aome 
or an of the eegmenta. The gniutfrv hole muat be 
made good after grouting to leeve a emoodi 

20 BUiface at the Interior of the IMng. 

The pfeaant Imremlon prarvldea a tufmel lining 
segment formed wflh e bRnd bofa open at the 
outertocBof the segment and atoppbig *ort of 
the fmisrfeoe and havtng a vteBileidantificetion 

25 marttonthelnnerfeceoftheeegmentreglitering 

with the bore. 

Sef^ents of thia construotion can therefote be 
used In oonatruction cf the expanded type or the 
grouted type, and when used In ttM latter type, 
the remati^ wall dildoiess at the Inner end of 
the bdnd bore Is merely broken away to fbrm a 
grouting tide fbr Injecdon of flllbig metsrial. 

Addition^, however, in the oaee ctf en 
expended Mng, H eometfanee happane that 
umntandedvofcfaaieorsatedlntheaoil 
aunoundbigthaMngdualooveibieakdttririg 
«)ceav8tloa lA the untntentionai ffsmoval of aoll 
beyond the Unit of the required tunnel bore. In 
thiB esse, some of the bOnd holes may be btoken 
40 out to petrntt toofltlsed grouting. 

The Inventten thus malne ft pos^e H desired 
to standardise the design and production of Mng 
aegments fbr use either In expanded anings or In 
grouted Rnlngs. 

Tuiml eegmenta as descdbed above are 
usually made of concrete but thoae aURad bi tlie 
art wai reoognbe that the bwentlon b eppnceUe 
to segmeiTts of other structural materials. 

One particular form of oonorata tunnel fining 
aegments (n aceordance with the Ifwenilon Is 
deeciibed below, by vwy of «ca mpte, with 
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reference to the accompanying drawlnSr which 
ahowa the segment In end elevation. 
The segment Is formed, preferably and as 

56 shown at its mkHongthtWhh a blind bore 1 open 
at the convexouterstii^ce 2 of the segment but 
stopping short of the conceve frmer surges 3 to 
leave a reduced wall thickness 4. The Inner 
surface is mariced wfith a vlsuai Identification of 

60 any oonvenfent fbrm in registry wfth the boos 1. 
Fbr use (n en expended MnQ oonatruction the 
Mind bore 1 (s redundant and the eegmem has 
the requisite smooth and oontlmiaus Bmsr 
surface. When the segment is emptoyed In a 

06 gmutadoonstructtontharaducedwafl portion 4 Is 
bnlcen eway e^y. by drying, toopen up a grouting 
hole, the kmer end of which bfltlad* after giwdng 
iiaa bean completed to maiB good tfie inner 
aurlace of the oompieted tonne! Hhing. 

70 Ihebwentlonlsaleoappacebietop^ee.Por 
exsmple, pipes may be laki In e trench end Jointed 
and to end, and the trench backniled. if the Jotitti 
ahould leaic* eoQ mey be washed Into the pipe, 
leaving voids, outside it In such s case, the voida 

76 may be suffidentiy large to nrudce grouting 
desirsbJe. and by melcing the pTpes with Mind 
holes bi the manner described ebove locallaed 
gnouifno csn be effected by eelective brealdng out 
of the holes. 

80 In another constructive technique, plpea era 
thrust Into the Boil from the bottom of a pit, eoll 
being excavated St the leading end of the pipe 
WQik and hiithar pfpee being added at the rear 
end, at the pit ae exoBvadon praoeeda. in auoh an 

85 InateBatlon the excavated bore taueeeBy u fver ali e 
to eeee the paaaege of the pipe sectSone through 
the ground. The reaidtaiit void or voids may then 
be grautedby braeUng outtheUtnd holeaaain 
the case of a grouted nmri nnlng. 

90 Cialfne 

1 . A tunnel Bntog sagmem or pipe section 
hoving s bfind bore open at Its outer, convex fece 
and stopping short of the inner face, and having a 
visible Identification mark on the Inner fto In 

85 ragtoby with dw blind bore. 

2. A tonnel lining aegmant aooording to daim 1 
wherein the band bore la formed at the snld- 

length of the eegment 
X Atumiel Hffiing eegmant aubstantiaRy aa 
100 herein descrbed with reisrenee to the 
aoopmponWno itrawing. 
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